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(57) Abstract: 

PURPOSE: To reduce circuits and to improve reliability 
by inserting and transmitting one service slot to the 
other service slot in a returning state. 

CONSTITUTION: Concerning a two-fiber optical 
duplexing transmission system, plural ADM devices 3^ 
3 2 , 3 3 ... and duplex lines composed of two optical 
transmission lines 1 1( 1 2 , I3... and 2 1( 2 2 , 2 3 ... are 
alternately connected in the shape of a ring, the 
signals of plural channels are transmitted, and the 
respective ADM devices 3 1( 3 2 , 3 3 ... performs the 
repetition/transmission of passed signals and the 
insertion/separation of tributary signals corresponding 
to the passed signals. In this case, one optical 
transmission line normally assigns one channel and the 
other channel, for which all the channels are bisected, 
to a service slot and a protection slot respectively and 
transmits the protection slot in the empty state. At the 
ADM device for performing return in the returning state, 
the service slot of one and/or the other optical 
transmission line is transmitted while being inserted to 



the protection slot of the other and/or one optical 
transmission line. 
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DMif (3i. 3 2 . 3 3 . -) 2*<Z>3te36ll8 (It. 
la. 1 3 .*") , (2i. 2 2 , 2 3 .-) a»fc#*3JI#l«l9*f 

2 5> L fc — ^ * i ffe^^ ^ * i £: -tft-t'ft 

Usl/^uy bZQZVtmt UTfiiSU 

i«r»«i:^-«*3l*rtiy ^^eiS*SWc*5W*f— tr 
h y y «*<z>#A • $W**f?5**o>A 

dmss (1 5x. 1 5 2 . 1 5 3 .-) «-2*ojteas 

85 (lli. 11 3 , 11 3. •) , (12i.122.12, 
3 . •) *5«fctf (13i,13 a .l 3 3.—) , (14i,14 

3 . 1 4 a.-) a^fefcs 2*<7?^ifii7>r ^i«r*stcy 

/&^5^ftO#fei£&K;fcv>X. AWE— 2f<D*--Y>*A' 

Va^aj/ h«r?5#^fiii: LtfiSt, 
»f5iKL«fflt?H:, AWE— :2f*5J: V*fcttffll*^9 -T >- 

O^-T >ic:fc>tf £:/n7^ Met* ALXfi 

[0 0 0 1 1 

[S*±tf>5fljfl§#»l *3§#m, BLSR (Bidirectio 
nal Line Switched Ring litWftfa V ^P&SkXX) K 
:fctt£f— fcr*;*n 5/ h COM 19 ^X^iUcBiU Wc0 
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[0 0 0 2] BLSRfi, *77Y/<(act!jy^ 
fc*5^Tf§*0>if A • #81 ( Add/Drop) 

[0003] b LSRtcfc^-a*. 3tea&K^co»*fc 

10 0 0 4] 

H5tt, ffi*^2 7r^<BLSR«:fl 

/fiuot'fco-c-i-i, ia. I3..I4 n-tn-pn*^ 
T^^^fett-s^iao^ea&K* 2*. 2 2 . 2 3 . 2 4 » 

3 1. 3 a . 3 3 . 3* tty-Kt'fcot, -tJx-piX, JteiS 
K4reaStLfcfS»S:4'«H-5i:i:t>^ h y fcTa— * 
y (££K) fi#0#A. #Bi£fT5ADM ( Add/Drop 
Multiplexer) Jfeo"0^5 0 

20 [0005] H5fc*5v>T, 36(Mitf— tr* (a 
So ^ADMlgglc&v^X, Stt4>»-fi26*nSf— 

^nyhisu zh\ctti,xbv tf^-^y (a 
m) «*<oAa*^iTtons. PTttiMW*. 

i$$W7 e Df^Vay^D :y h^/ftc £fcTte. * 
^^Ds/hojfA, »*KcioTAUl*Six« by tr 
30 a — # y«-^S:*UTV>5 0 

[0 0 0 6] ADMgBfcfc^TW:, • €21 

i hy tr^-^y<t^o}fA-^««:fT5^^(c. ts 

A (Time Slot Assign) ElSS^SXfe 0 , *fcff-SrO 
^ • e&<h K y y «»<b#a • 5>«SrtT5 i 

5fc*lC TS I (Time Slot Interleave) IslIgdS&S 

[0 0 0 7] H5fC^4ixfc2 7r-f^<BLSRfC*5V^ 
X, 4 8^^r*A'OiSRW<7?fi-§' (OC-l(|^: 5 0 
40 MHz) iBftWOff-g- (OC-48«f: 2. 

4 GHz) SriBffl-i"5©^f-tt, mi%ma±y—¥x*n 
s^hiLX, SS5 it 1-2 4CHCD2 4^ 
^^WSttlStl, S^2 5-4 8CHC024f 

So 

[0 0 0 8] v>4, AX*^-#-J:5lc*easil82a 
icio^x^s^D^m-a-^ S0 9Ot-^D^ h 
(1-2 4 CH) tt % ADMSt 3 -* lCjoV>X, — jS« 

50 nj/h (2 5 — 4 8CH) Iclf A* iXXADMSfiH3 i. 
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3 3 *&-05i£$iv ADMISK33 |C*Jl^-<\ 

(1-24CH) JC»A£*l*£ilCj;o-C. &f95gL 

tO 0 0 9 I ADM3£K3 3 . 3* "Ctt. 1 — 

2 4 C HO^>< A^n h ir+ltS i i fcl-, h U ^ 

-^<£>^>f A^a ^ 1-24CH^?>2 5-4 8C 

HtC x J^2 5-4 8CH^?)l-2 4CH^Anft 
5wi:iWCfe5, H5K/f3ftfc2 77^<BLS 

I«TS I HKO«fe«:«>*.-C^S. 
[0 0 10] H6tt,'«*0 4^r-r^BLSR<©«Il5. 

>fyi^^ l + l«WEO»S-«:*U lh.ll2. 
. 1 1 3 . 1 1* ttfeB-9^1f-"-tf^5-r^«:»jSi-**e 
12 1( 12 2# 1 2 3 ,1 24 tt*ra!9(7>f— tr^9 
>T^4:»?fiRi-**eiSK. 1 3 lt 1 3 2 . 1 3 3 . 1 3, ft 
SBB^af^^a^ jteaiS, 1 

4 l( 1 4 2 .14 3 ,1 4 4 WB^T'Df^v'ay^ 
^*«/S-^«jteei5&-e&5o 15i,1 5 3( 1 5 3 ,1 5 

£>J#A. 5>BiS:fT3ADM ( Add/Drop Multiplexer) 

[0 0 11] jE*^C»VN-Cfi. *§'9(Dt-W7>r 

-t*l-€ r *tOC-4 8<50^^-V^/K^^-rix^n ^ h 
(1— 4 8CH) ^fiiSc**^ ADMl6Kfc:*5 

ay h (1— 4 8CH) *SfiHSS*l. *»t«lC*JV^-C. 

[00121 H7S, 4 77-r^BLSRlCjott5BS 
^•J»*»W-*-*t><0-efeo-C. (a) + 
^-TyfOlWPOfltSL, (b) Ht»r9 fiLcoSJffll 
<^W£r*LT^-5 0 0<K I6tt7-r^819ffiffi^ 

[0 0 13] V^Ttl^EPp1^CdoV^•C^t^D C ^r«^ 

«TA«*Cfci:*»*^ a*t«OADMSHl»c:*5V^-c. £ 

« + 7 Y & 7 -< ^ »C«J 19 -5 d t \C X o 

«-»iBKoiga[*BSCi:«*'C*«, 07 (a) <50 
«»C*JV^"Ctt. ADM3£5t 1 5 3 <kADMi£»l 5 3 t 

omas^x* *n*frfttt«t?*-f 6 
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[ooi4l ?Yva9*£0MlcJ:o-ct>flti)-&K 
. »B«T«rtB-Cfcofci*H:, NVBm*Mt*l,-c8r9 

(b) (OWcio^Ttt, ADM^ll 5« \£$i^X. & 

S9«>f— tr.*9>f vi 2. sras^ornT^i/gv 

tic. I(OADMt£Sl 5 3 JC*JVvCfc» fSim\z£®<0 
ifiS9«3f— v£\ &®<9 <b:&[I] 9 Ontar- 

io ^•/ay^vtifAtS^tCiot, *f95SLds» 

[0 0 15] 477^/<B ls ROSS-Sicd, 

DM»Wc*>*^-CttTS I SSSSr&gi-tH*, t^tT 
S AEl^tC ± o TS^ti d t 5 0 
[0016] 

l*W#*KtebJ:5 fc-fSWB] 2 7rW^<BLSRlc 
fc'VvcWu Sr9SgL4:fT5BSlc. iiififf %<r>9 4 
20 y h^rf - j/ UBiiei/Df ^->3 ? h 

fC, TS I0K*!*fctetf , tUi4&-*\ Xff&bOlOfe 
[0 0 17] Sfe47r^<B LSRfCfc^-Ctt, Sf9 

7^>£9J9#;t5A:«>, 4ft*^fc«*Blt (Hi 
30 t) as£C5£^5fSUSasfe-5 0 

[0018] *ie^tt, rco£5 fett&ttflFora*/* 

TS ISIS*r£S&tti\ *fc47T'f/<BLSRic* 

y v^eawrscic*j»t«f— tr^^n * »»»»i9s-05f 

5 C t * B L"CV>5 0 
[0 0 19] 

[S8JS£lS3?:1-.5;fc«><Z>3Ma] (1) *3BW©*a*rty 
40 V ^e^SClCfctt 5 f — ^ * n h ©91 9 y§ -c*s 

r*, oiiit-9«>f « -eat, asm-sHc*!-* - * h y f 

ym-§-rolfA • ^BSrftSWROADMilEBa!. 

3 3 . 3 3 ." t, 2*03tei56Kli. la. I*-, 2,. 2 
a. 2 3 . -*>64*»*I«l5-r Vt*?flfSlc y V^ttlC^ 

f;->3^D ? Ntlc919S-C-5i:ifclC7 , D7 ! -^'> 
50 a V^nj/ h*S##t!!gi:U-Cei£L, (ML^^JteSiS 
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[0 0 2 0] (2) *fc*«wo*s*i«y^^eiS*sc; 

<£>if A • »HtSrfT3a»CCOADM36Rl 5i,15 3 ,15 
3. •■•i:> 2 *co^te^ 1 1 i. 1 1 3 . 1 1 3. — , 1 2 
i, 1 2 3 , 1 2 3 . -fciai 3i. 1 3 a, 1 3 3 . — , 14t, 
1 4 3 . 1 4a. — 3&>&>fcS 2*<0^fii5>r ^i4r^2fc 

y ^^*fcSMux*»^^*^o«#*fiiS-j-a 4 ^ 

&^**A'&2ft\*1±~X<D^**A'k{foJy<D3 Lj r 
[0 0 2 1] 

[fWfl] (l) 2 7r>f^*R*iSy ^eas^afc:**^ 
TH\ atC0ADMgE3i. 3 2 . 3 3 .-i:, 2:£GD}fc<£ 

iSSSl i, la, la.*", 2x. 2 2 . 2 3 , —A* & ft 5 MXfa 9 

■^«H5jS-*-S title. «-ADM3SB3i„ 3 2 . 33,-1: 

[0 0 2 2] r<Z>$L ii«««8"Ctt, -*o*eiSBk: 
^V^kZ^ti^rtif—^x^uy hi/nf^i/a 

* h*2*#«i: ureas u flW6ro3eeasiste*5v^ 

[0 0 2 3] -lE-LTtfr 1 ? i8L**TH:. VrV&L&'ff? 
[0 0 2 4] *3gfflKJ;*Ui, flrOiSLB*, *^A^n 
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y h<OA*L»x.*ff 5j6fS* s ^ N fc», TSISRiS^ 

[0 0 2 5] ( 2) 477-f^W^iyy^KC 
fe^-Cte, aSCQADMltBi 5 x, 1 5 a . 1 5 a _^iiL ^ 
£-2:fr(£>3fefc%ag 1 1 x, 1 1 2j 1 1 3 . — , 1 2i, 1 2a. 
1'2 3. 1 3, 1 3^ 1 4, 14, 1 

10 ADMSEl 5i. 1 5 a . 1 5 3 .— UUfeV^T, iiiUf-^-O 

- &&k. mmm^ctt-f-z b y tr^-* yja ^g> 
[0026] ;kz>BS. iis-^ffiT-tt, -^o^^Tg 

itf^n^v-a^Dy h ££#1*jg£ LT<2i£ 
20 f^'>3^ns/ hit-^^ay h i 9 S T 5 
[0 0 2 7] -tU"C«9igU**-eH[, *r9iKL4rfr5 

«• " ■ 

[0 0 2 8] *^fa*lH &f!9igUI** ADMSg 
fc*5V>T# A • ftM-fZy—^^^u y hoSaKtCttS 

[0 0 2 9] 

immm] air*. 

ot, 2 77^^BLSRC0i^$l, !35IC:}otf£ 
SO^tit^T. -^c07-r>-. «*.tf*ls]9<Oj6e 

So 

40 [0 0 3 0] Hi t:*S*tfcjltt«-Ctt. «*.tt£l3 9 
5 ^T'f — ^ ^ n 3/ h fCfltr^CD 1—24CH£S1 
rof^ X^a y H:»*0 2 5^4 8 C 

dj/ hlc^^c02 5-4 8CH*W9a-C, ^Df^S/ 
3 ^^n y hfCsJ^cOl - 2 4CH*fiI»9 STSi: 51- 

[0 0 3 llttof, Hi td*£ftfcHttWK±n«. 
50 jftS*<3te5o 
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[0 0 3 2] Z<D£ 5\C^m\Cjo\,>xn. —^(Oy^C 

v;*n ^ h <hfca^ ST. rnf^^g^a y 

fc^T. Ztlb& J t t tl^tl7u : r?i<'a >xn y h k*f 

— tr^^-n y h iCjH5 ST. /af^Va^n^ 
£££i*flg<bLTei£-t-33 CO»*K*5H-5, 
*^*2$H-«*fctt€E*-e*S." 

[0 0 3 3 ] 02f*. ^jg^O{t8LO|lifSffl]gr^L7tfeO 
TfeoT. 4 77^<BLSR^i:/TU 0 6 \C& 

tfz> kmci><D&mc$r^x7F^x^z>o nsm<&§i 

£\ 96 lit. 11 3 . 11 3. 1 1 * k. 1 2 i. 12 

3. 1 2 3 . 1 2* t^±ot7Y^l«:Mb, 
1 3i, 13 ». 1 3 3 . 13 4 i, 1 4 i. 1 4a. 1 4 3 , 1 4 

[00 3 4] attWpfcfeVN-Ctt. ^fi&SS lh.Ha, 

<tLTftr#<Z>l~~ 2 4CHSrSI93t, g^2-5^4 
8CH*^nf^*/a^ns' h<tbTS#^figi:i--5 
tiilC, 3frgj£S§l 2 1# 1 2 3 . 1 2 3 . 1 2* *C X 5>f 
yi^@!JOf-^xn^ hi LTM#coi — 2 4 
CHSrfl^it, / ^2 5-4 8CH^nf^v'3 

[0 0 3 5] SfcjfefiiStt'l 3i.13a.133.134 

25^48 CHSrfd^ ST. f 4CH^7'n 
^ ^ ^ a y ^ n y h i L 1 2* tt> i 1 8 i t it 
fiiSSSl 4i. 1 4 a . 1 4 3 . 1 44 t£. T-O' 2 0*0 9 
W-^^d s> hiLt»^2 5-4 8 CH&S19 
ST. W*<Z> 1 — 2 4CHS:/nf^>'a>'^n yhi 
bT2£tfc9gi:1-£o 

[0 0 3 6] 5 lc;*:3g9?lc*^Trt:. y-f^l^ 

JBdt-*-*feEI5 i*B9 03tfin»IB»c v ±^*/Hr2 

TT. ftil^O^^^/U^^n-r^ V^n 5/ h ^ LT 
SttfcfiKiU 9^^2«r*j«-*-5feEI9 fc*B9 0jfc 
fisiiMSJc. ^^^u«:2»L7tfi&^O^^^uS:f— 
tf^ny K£LTS49STT. -^ft^t^o 
7^>a>-*n </ h £: LT£##tffi i:^5o Ztolgfelc 
*5^S, ±^**^*2$H-S#Stttt*-e*>5. 
[0 0 3 7] 03 te. B2<0|lttWCfctt5* y— KO 

T. Ki LTB2lC*3tf «ADMiS»l 5 X 
3r#J^LTV^5 0 

[0 0 3 8] ii*B*tc:te^T«:, @3lC7F-fi;5tC, A 
DM^tl 5 t |C*5V^T. ^VKDfeSO iq&I§I9 0 

— 2 4CHco}#A • ftffitfftioti&kkhlZs 7-0-2 
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JL^ -f J*X a s' h 2 5 — 4 8 C H<£>*fA • aflfeftSfffeix 

[0 0 3 9] H4tt, B20jt*WC*J*t«. ff9)gb 
WP*RWt8t«)-ekot, /— KfcLTB2fcJstt 

[0040] 04 f-7n-f i 5 f-> «;itfADMa£B 1 5 

t-tf^ny h2 5-4 8 CH&W ALT 1-4 8C 
10 HSrCiSU 5>fV2 0>feig9Offi*;*ny Mc. ?>f 
yi^S^f-^^nj/' h l-24CHi»Al 
Tl-4 8 CH^e^i-SCitClioT. -irignxof— 

[0 0 4 1] ^(©85. *9igU«rfT5 5-f vi fcf 
M^24CHi, 7^V2^f-f^Dj' 
h2 5-4 8CHKB, S^CO^Q 9 #x.K£oT<f 
»*r*C«is. ADMlSBlSx teJ3^T#A • 
5f-^nyM^2 4CH, 2 5-48CHOS 

20 [0 0 4 2] 

[3S91<0»*] «±SftMUfc<t5fc*:«MtcJ:ti«. 2 
■•7r^<BLSRfl5i*, t£*ttW9 58U**, iiiift-^ 
<D$ 4 A<X d K^AtU#X.57t^jCT S I|g|&«r&S 

*n y h<7)A*V#X^ST^v^T. M4TS I El 
[00 4 3] tft4 7r^BLSR©8^tt, Sf9Sg 

30 ^**Mcm^mm&$iCft<D\ztt^^ *&wx\*. 
[0 1 ] *«w«>— stt6«**^-H-e*>«. 

[0 2] *«WO«iOj|16«4:*-^H-CfcS. 

[03] 0 2OHjfeCTK:fc#-5. 7— K«)iiil«»i: h 

[04] B2<DnilM\ztstt& % VrVi&l'fflWZSLWi' 
8@-Cfe8o 

40 [0 5] t6*0 2 7rW f ^B LSR^I/ft8@tfc 

So 

[06] 4 :7 T ^y<B LSR<O«[»S«rff|^i-50 

Tfe5o . 

[0 7] 4 77-T^B LSRkl*5*t5IBS«POW]»«ra 

Wt80rfe8o 

[??-?-0SiW] 

1 1. 1 3. 1 3. ^tfiSK 

2i. 2 a. 2 3. -* ^tfiiSK 
3». 3 a . 3 3. " ADMScS 

50 1 1 i. 1 la. 1 la. - JtGiSK 
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